Increased level of apoptosis in rat brains and SH-SY5Y cells exposed to excessive fluoride--a mechanism connected with activating JNK phosphorylation.
In order to reveal the mechanism of the brain injury induced by chronic fluorosis, the levels of apoptosis and c-Jun N-terminal kinases (JNK) in brains of rats and SH-SY5Y cells exposed to different concentrations of sodium fluoride (NaF) were detected. The dental fluorosis and fluoride contents in blood, urine and bones of rats were measured to evaluate the exhibition of fluorosis. The apoptotic death rate was measured by flow cytometry and the expression of JNK at protein level by Western blotting. The results showed that as compared with controls, the apoptotic death rate was obviously increased in brains of the rats exposed to high-fluoride (50ppm) for 6 months with a concentration dependent manner, but no significant change for 3 months. In SH-SY5Y cells treated with high concentration (50ppm) of fluoride, the increased apoptotic death rate was obviously observed as compared to controls. In addition, the expressions of phospho-JNK at protein level were raised by 20.5% and 107.6%, respectively, in brains of the rats exposed to low-fluoride (5ppm) and high-fluoride for 6 months; while no significant changes were found between the rats exposed to fluoride and the controls for 3 months. The protein level of phospho-JNK was also increased in SH-SY5Y cells exposed to high-fluoride. There were no changes of total-JNK both in the rats and in the SH-SY5Y cells exposed to excessive fluoride as compared to controls. When SH-SY5Y cells were singly treated with SP600125, an inhibitor of phospho-JNK, the decreased expression of phospho-JNK, but no apoptosis, was detected. Interestingly, after JNK phosphorylation in the cultured cells was inhibited by SP600125, the treatment with high-fluoride did not induce the increase of apoptosis. In addition, there was a positive correlation between the expression of phospho-JNK and the apoptotic death rate in rat brains or SH-SY5Y cells treated with high-fluoride. The results indicated that exposure to excessive fluoride resulted in the increase of apoptosis in rat brains and SH-SY5Y cells, in which one of the mechanisms might be activating JNK phosphorylation.